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Summary 

^asbc^n suggested ^ ^venon 5 

initiation of > migraine attack. The 5-HT, c receptor ™ * . ' 
fundus receptor show close pharmacolo gtcol and JJJ^Jf Wfr 

Antagonist pA, values from the rat stomach and P Kp ™"^ tr ™ h ^drty 
rcceplorbiiK assay correlated both ^ ^^u^'S d^eS-.e in 
Wof eight nrigraine prophylactic cornp^^^^^ d Her™ 
antinugr^ potency between the °^ t0 ^ p , ^T^. with the 5- 

of stereo-selectivity found on the rat fundus S-WT* receptor Mn 
HX receptor, the evidence available does not allow one to dis ^' s ""™ 
^HT^^-HTa, receptor blockade as possible mccr*™*** for prophylaCc 
activity. - - 



Fozard (1.2) has suggested that ^^X^^ZT^l ^T 5 S, 
blockade. Hi* arguments are centered around the ^ J s £ * of tUe 

mCPP (m^norophenylpiperazine), provokes nugraine ^ m ^ ^ ~™ groups 

roigndne prophylactic drugs ^ic^^ n^c^reccp.or displays 
deeded in cloning the rat fundus 5-HT recepw r (4 JJ. ThU . newly £one F ^ 
remarkable structural and pharmacological surulanry with the 5-HT,,. recepi 
" to challenge FoxanTs theory and to *st b 
could explain a migraine prophylactic effect- According to .recent Jnd »c « P 
noIXe both rector subtypes are pow centred ^^f^^J is , e f t *ed 
(6). The 'classical' 5-HT, receptor ha* ^^^^^*^£SL "^fghou. 
to as 5-HT- and the 5-HT lc receptor is now caUed i hib nomenc 



the present article. 



It Is probable that a prophylactic effect agams. nugnune «J*J^j£ «g it is Hke ly lha, 
pharrnacological principles. I have concentrated «^ c J2^ d 2£ l i „ 7 ). Eight such 
Lirmode faction involves 5-HT receptor block** (*e for ms« . ^ 
p.npoond* wer* found (table 1). A vast literature ewsis about the rai ^ , Afrinhy 

p^ranon and for all eight compounds at least ne citatt n for a pA, value w« 
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values (pK,^ fox the 5-HTjc receptor were taken from radioligand binding experiments published 
by Hoyer (8) or from Hpyer (unpublished), using memhnines from pig choroid plexus. The 
geometric mean of human daily dose (table 1) was then correlated with affinity for 5-HT tt (rat 
fundus in vitro) and S-HT^ receptors (receptor binding experiments). 

TABLE 1: Summary of Human Daily Dose, Antagonist Potency at 5-HT M Receptor and Affinity 
for 5-HTjc Receptors 



drug 


reference 


dose 
(mg/day) 


log 
dose 


5-HT^ 
<PA») 


5-HTjc 
<pK„) 


metbysergide 


WheweU (20); 
Lance et al (21) 


2-6 


0.48 


8.9-9.2 


8.6 


pizotifen 


Lance et al (21) 


4.5-9 


0,78 


7.5-8.0 


8.1 


Org OC 94 


Suhnan ct al (22) 


15 


1,18 


8.4 


8-5 


cyproheptadine 


Lance ct al (21) 


12-24 


1,23 


7.5-8.4 


7,9 


mianserin 


Monro et al (23) 


30-60 


1.62 


7.3 


8.0 


amitriprylinc 


Goxnersall & Smart 
(24) 


30-75 


1,75 


6.4 




chloxpromaziRe 


Saper (25) 


40-150 


1.89 


5.7-6.0 


7.8 


DL-propranolol 


Widero & Vigander 
(26) 


80-320 


2.23 


6.1-6.5 


6.2 



For eight compounds with proven migraine prophylactic activity the effective dose range 
(mg/day), the logarithm of the geometric mean thereof, pA^ values for blockade of 5-HT-induced 
contractions of the rat isolated stomach fundus and pK D values for displacement of 
I^HIrnesulergine binding to pig choroid plexus, are given. pA? values are collected from different 
sources, while receptor binding data are from Hoyer (8 and unpublished). 

Table 1 lists the eight compounds, the reference to the clinical study in which their activity was 
reported and the doses that were used. pA^ values for metbysergide (8.9), cyproheptadine (8.4) 
and cWorprornazine (5.7) are from (9). Schechter and Weinstock (10) reported a pA^ value f 6- J 
for D/L propranolol. A pA, value fox amitriptylinc (6.4) was taken from a publication by 
Wriggleswonh (11), The largest series of compounds was tested by Fischer et al (12), Th se 
authors reported the following pA^ values: methysergidc (9.2), cyproheptadine (8.<>>, pizotifen 
(7 5), mianserin (7.3), chloxpromazine (6.0) and D/L propranolol (63). Frankhuyzcn ;md Bonta 
(13) found for cyproheptadine a pA, value of 7.5, whereas aineschmidr et al (141 reported a 
value of 6.5 for D/L propranolol. Kalkman and Fozard (15) published pAa values for Org GC 94 
(l^ f 4,14b«tetrahydTO-2J-^^ 8-4), pizotifen 

(7.7), ^propranolol C7.0) and D-propranolol (6 6). In another study 1 obtained for pizotifen a 
value of 8.0 (Kalkman unpublished). The highest and lowest reported data are summarized in 
table J. In tho last column ilkc afllniira fox the 5-1 IT^ receptor arc listed. The correlation 
coefficient for the correlati n between log (geometric mean of the active human doses) and pA 2 - 
values (5-HTta) amounted t -0.87 (low pA» values) and -0.89 (high pAj values). The c rrelaf ion 
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between human dose and receptor affiniry had a correlation coefficient of -0.80. Spearman 

rank coefficients were -0.857 (p=a005) and -0.929 (0 005 > p >0.001) for 5-HT™ and 5-HT— 
respectively. 

It is remarkahle that such high correlation coefficients were found between results from //; vitro 
experiments in rat stomach and pig choroid plexus tissue and in vivo results in man. The 
antrniigxaine activity correlated slightly better with the 5-HT 2I) receptor affinity than with S-HT^ 
a£Snity. However, considering the large differences in metabolism and drug distribution of the 
antagonists, this difference in correlation should not be given too much weight. The high degree 
of correspondenoe between inhibition of 5-HT-induced contraction in rat fundus and human 
antimigraine activity is, however, particularly noteworthy if one realises Hurt the dala for the 5- 
HT M receptor are collected from a wide variety of laboratories, whereas the data for the 5-HT 2C 
receptor are homogeneous in that they stem from one laboratory only. In addition, with sonic 
antagonists prevention of 5-HT-mduced contraction of the rat isolated stomach was not perfectly 
competitive, since higher cortcenoanons of the antagonist reduced the maximum response. These 
confounding factors specifically affect the correlation with rl* 5-HT 2B receptor. 

There is one piece of evidence that supports the hypothesis that migraine prophylaxis is hrougin 
about by 5-HT^ receptors: Stensrud and Sjaastad (16) noted that D-propranolol (i.e. the 
eriantiomer with the weaker 6-blocking effect) was as active as racemic propranolol in preventing 
migraine. The degree of stereo-selectivity of the propranolol ejiantiomere is dearly higher for the 
S^HTje receptor (ratio 5.3/6.8; ref 7 and Hoycr, unpublished) than for the 5-HT lu receptor 
(6.6/7.0; ref 15). Tbe findings by Stensrud and Sjaastad (16) are thus more consistent wirh u 5- 
HT ffl than with a 5-HT 3C rriechanisro of action. 

Inactive compounds: K etanseri n and pindolol are considered inactive as migraine prophylactic 
agents (17, 18). The aftmiry of keiariscrin for 5-HTjc receptors is only 7,0, whereas its affinity 
for receptors is 8.9 (8). In addition, Cohen and Wirtenauer (19) reported thai ketanserin 

did not antagonize 5-HT-induced connection of the rat fundus in concentrations lower than J /*M. 
Ketanserin can thus be considered a 5-HT^ receptor selective antagonist. Given the conflations 
established between human dose and 5-HT w and receptor affinity, one would not expect 

an effect of ketanserin at doses less than 100 mg/day. In agreement. Winthej (17) found 
ketansenn (40 mg/day) inactive as a migraine prophylactic agent. Also pindolol (10 mg/day) is 
gimeraUy considered inactive in migraine prophylaxis (18). This, again, would have been 
predicted, since both , at 5-HT^ (no antagonism in concentration below 10 uM; Kalkman 
unpublished) and at 5-HT^ receptors (pK c 4.2; ref 8) the compound is extremely weak. 

Agonists: 5-MT releasing agents like fenflurarnine and rescrpine are known to induce a migraine- 
like headache (for review see 2). The concept that migraine might be triggered by 5-HT x . receptor 
activation (1) was formnlaied after the observation by Brewenon et aJ (3) that the receptor 
agonist, mCPP provoked migraine-like headaches. The peak plasma levels of raCPP that were 
^ Brcwcittm * * < 3 > amounted to 1.8 x 10 7 M. In the rat isolated stomach fundus 
mCPP behaves as a potent (albeit partial) agonist with on EG* value of 6 x 10* M ( |4>. Thus, 
in concentrations which induce headache, mCPP not only stimulates 5-HT 2( . receptors (1,2), but 
also 5-HT^ receptors. The exact localization of the 5-HT^ or 5-HT 2l . receptors involved in this 
process remains, however, speculative. 



Conclusion 

Migraine prophylactic activity can be equally well ascribed to as to recei>tor 
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mechanisms. However, the lade of stereo-selectivity between the propranolol enantiomeric favors 
the hypothesis that migraine can be prevented by 5-HT w receptor blockade. 
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